Role of X-rays in 
Otolaryngology 
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Introduction: 

The actual indication for x-rays in otolaryngology is rather less these days. The 
advent and easy availability of excellent imaging modalities like CT scan and MRI are 
the reason behind this scenario. Still there are indications for X-ray imaging in head and 
neck area. For example X-ray soft tissue neck is rather vital in the assessment and 
location of foreign body in the aero digestive tract. X-rays also play a viral role in the 
assessment of tracheal air column as well as the position of trachea in relation to the 
midline of the neck. X-rays also clearly demonstrate fractures involving the facial bones; 
hence it is a vital investigation in the assessment of patients with facial trauma. 

Advantages of X-rays: 

1 . It is very cheap (cost effective) 

2. Easily available 

3. Rapidly performed in emergency setting 

4. Trained man power commonly available even in rural setting 



X-rays of nose and paranasal sinuses: 

Paranasal sinuses are air containing chambers surrounding the nasal cavity. Pathology 
involving the sinuses, may present on the radiograph as alterations in the translucency of 
the sinuses. Some pathological conditions affecting the para nasal sinuses may produce 
fluid hence effort should be made to demonstrate this fluid level. This is possible if the 
radiograph is taken in erect position allowing a clear air fluid level to be visualized in the 
radiograph. 

Standard positions of sinus radiographs: 
Radiographic positions to study the paranasal sinuses are standardized around three 



positions: 

1 . Two anatomical - namely coronal and sagittal 

2. One radiographic - termed as radiographic base line. This line represents a line 
drawn from the outer canthus of the eye to the mid point of the external auditory 
canal. 

The various radiographic positions used to study paranasal sinuses are: 
1 . Occipito-mental view (Water's view) 
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2. Occipital-frontal view (Caldwel view) 

3. Submento-vertical position (Hirtz position) 

4. Lateral view 

5. Oblique view 39 Degrees oblique (Rhese position) 

Occipito mental view: This is also known as the Water's view. This is the commonest 
view taken to study the paranasal sinuses. The patient is made to sit facing the 
radiographic base line tilted to an angle of 45 degrees to the horizontal making the 
sagittal plane vertical. The radiological beam is horizontal and is centered over a 
point 1 inch above the external occipital protuberance. In obese patients with a short 
neck it is virtually impossible to obtain an angulation of 45 degrees. These patients 
must be made to extend the neck as much as possible and the x-ray tube is tilted to 
compensate for the difference in angulation. The mouth is kept open and the 
sphenoid sinus will be visible through the open mouth. If the radiograph is obtained 
in a correct position the skull shows a foreshortened view of the maxillary sinuses, 
with the petrous apex bone lying just beneath the floor of the maxillary antrum. In 
this view the maxillary sinuses, frontal sinuses and anterior ethmoidal sinuses are 
seen. The sphenoid sinus can be seen through the open mouth. 




Diagram showing the position of the skull in water's view x- ray 



In patients with malignancy of maxillary sinus with extension into the pterygopalatine 
fossa, the mouth opening would be reduced due to the presence of Trismus. This will be 
manifested in the X-ray para nasal sinuses water's view as poor mouth opening with the 
resultant failure to image the sphenoid sinus. Trismus in these patients is caused due to 
the involvement of pterygoid muscles. 
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Figure showing normal X-ray water 's view 



If the antrum in water's view demonstrates a loss of translucency which could be an 
indicator of fluid level, then another x ray is taken with a tilt of sagittal plane to an angle 
of 30 degrees. This view will clearly demonstrate movement of fluid to a new position. In 
this view the fluid moves towards the lateral portion of the antrum where it can clearly be 
seen. 




X-ray paranasal sinuses water's view of a patient with chronic sinusitis 

Close scrutiny of the above X-ray would show a hazy left maxillary antrum. This 
indicates that the mucosa of left maxillary antrum is inflamed. Probable diagnosis could 
be sinusitis. The margins of the frontal sinuses appear to be scalloped. The loss of 
scalloping is common in patients with frontal mucocele. 
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X-ray PNS showing metopic suture (arrow) 

X-ray PNS water's view shows metopic suture which is a persistent frontal suture. 
Usually it disappears at the age of 6 with the normal development of frontal sinuses. 
Persistence of Metopic suture (i.e. sutura frontalis persistens). In patients with agenesis 
of frontal sinuses the metopic suture is still persistent. In the above x-ray the frontal sinus 
is absent and is replaced by a pair of large anterior ethmoidal air cell. (* Note: The left 
maxillary sinus appear hazy, possibly due to sinusitis). 



Metopic suture 




Hypoplastic antru 



X-ray paranasal sinus water's view above shows the persistence of Metopic suture with 
absence of frontal sinuses. Note also that the maxillary sinuses are hypoplastic. The 
margins of the maxillary sinus appear sclerotic. The presence of these sclerosed margins 
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is a must for the diagnosis of hypoplastic maxillary sinuses. It is very difficult to 
perform middle meatal antrostomy in these patients. 

In conditions like malignancy involving the maxillary antrum X ray sinuses waters view 
shows the following features: 

* Expansion 

* Erosion 

* Opacity 

Expansion is characterized by increase in the size of maxillary antrum when compared to 
its counter part on the opposite side. 

Erosion may occur in the medial wall of the antrum or in its antero lateral wall. The 
canine fossa area is the thinnest portion of maxillary antrum antero lateral wall. Erosion 
is hence common in this area. 

Opacity is the term used to describe a maxillary sinus antra involved with malignant 
growth. This opacity is due to the periosteal reaction due to malignant growth. 




X-ray PNS showing the changes classically seen in growth maxilla 

(* Note erosion of medial wall of maxilla with resultant filling of nasal cavity by the mass, there is also 
erosion of the inferior orbital wall on the right side with extension of mass into the right orbit) 
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Occipito frontal view (Caldwell view): 



This position is ideally suited for studying frontal sinuses. In this position the frontal 
sinuses are in direct contact with the film hence there is no chance for any distortion or 
geometric blur to occur. 




Fig showing the skull position in Caldwell view 

To get a Caldwell view the patient is made to sit in front of the film with the radiographic 
base line tilted to an angle of 15 - 20 degrees upwards. The incident beam is horizontal 
and is centered 1/2 inch below the external occipital protruberance. This view is also 
known as the frontal sinus view. In this view the petrous portion of the temporal bone 
obscures the visualization of maxillary sinuses. Frontal sinuses can be clearly studied 
using this view. This view also helps in templating the frontal sinus before external 
Fronto ethmoidectomy surgeries. 




Figure showing Caldwell view 
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Submento vertical view: 



This view is primarily taken to demonstrate sphenoid sinuses. Fluid levels in sphenoid 
sinuses are clearly shown in this view. To take an x ray in this position, the back of the 
patient is arched as far as possible so that the base of skull is parallel to the film. The x 
ray beam is centered in the midline at a point between the angles of the jaws. In elderly 
patients this view can be easier to achieve if carried out in the supine position with the 
head hanging back over the end of the table. This view also demonstrates the relative 
thicknesses of the bony walls of the antrum and the frontal sinuses. 




Comment on the X-ray PNS shown: 

In the x-ray shown above, a swelling could be seen in the nasal septal area. Gas shadow 
could also be seen inside the swelling. This gas shadow could be caused by gas released 
by pyogenic organisms. The cartilaginous portion of the nasal septum is not visible, 
could have been eroded. Probable diagnosis is septal abscess. Both the maxillary sinuses 
also appear hazy due to infection. Collection of pus between the Perichondrium and the 
nasal septal cartilage compromises the nutritional status of the cartilage as it is dependent 
on the Perichondrium for its nourishment. This cartilage undergoes necrosis. Septal 
abscess in this patient could have been caused by chronic sinus infection (i.e. note 
haziness of both maxillary sinuses in this patient). 
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X-ray PNS showing radio - opaque shadow inside the nasal cavity possibly rhinolith 



X-ray skull lateral view: 

This view helps in distinguishing the various pathologies involving the frontal 
sinuses. It helps in determining whether the loss of translucency is due to thickening of 
the anterior bony wall or infection of the frontal sinus per se. This view also demonstrates 
fluid levels in the antrum. This view also gives information on the naso pharynx and soft 
palate. This is infact a standard projection used to ascertain enlargement of adenoid 
tissue. 



Lateral view 



Patient position in lateral view skull 

For this view the patient is made to sit with the sagittal plane parallel to the x-ray film 
and the radiographic base line is horizontal. The incident ray is horizontal and the 
incident beam is centered at the mid point of the antrum. 




Xray Seam 
/ centered 
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Figure showing normal X-ray skull lateral view 




X-ray lateral view of skull showing enlarged adenoid (*) 



1 




X-ray lateral view skull showing enlarged tonsil (*) 
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Oblique view: 

This view helps in demonstrating posterior ethmoid air cells and optic foramen. To 
obtain this projection the patient is made to sit facing the film. The head is rotated so that 
the sagittal plane is turned to an angle of 39 degrees. The radiographic base line is at an 
angle of 30 degrees to the horizontal. The incident beam is horizontal and is centered so 
that the beam passes through the centre of the orbit nearest to the film. 



X-ray soft tissue neck lateral view: 

This view is commonly preferred to identify foreign bodies in the food channel / air 
passage. It is also very useful in the study of Subglottic air column which may be 
occluded in patients with growth larynx. Subglottic air column should always be checked 
before performing tracheostomy. 



\ 



Epiglottis 



Airway 




lervical 
ertebrae 



Food passage 



Figure showing normal x-ray soft tissue neck lateral view 
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X-ray soft tissue neck lateral view 




The above X-ray soft tissue neck lateral view shows: 

1 . Prevertebral soft tissue widening 

2. Gas shadow seen over the prevertebral shadow widening 

3. Straightening of cervical spine (Ram rod spine) 
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Prevertebral shadow widening could be caused by: 

1 . Retropharyngeal abscess 

2. Post cricoid growth 

3 . Impacted foreign body 



Prevertebral shadow widening should be considered if the thickness of prevertebral soft 
tissue exceeds % the width of the body of corresponding vertebrae. 

The gas shadow could be formed by cricopharyngeal spasm preventing the swallowed air 
from getting down into the stomach. Gas forming organisms may also contribute to this 
gas formation. 




X-ray soft tissue neck showing "Thumb sign " (*) classic feature of acute epiglottitis 
The above X-ray soft tissue neck shows: 

1 . Enlarged epiglottis resembling a thumb ('Thumb sign") 

2. Straightening of cervical spine due to spasm of para spinal muscles 



X-ray soft tissue neck AP view: 

This view is very useful in identifying impacted foreign body. This view is also 
helpful in the assessment of tracheal air column and the position of trachea. Tracheal 
deviation can easily be assessed in this view. 
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X-ray soft tissue AP view showing an open safety pin at the level of cricopharynx 



Open safety pin really throws up an enormous challenge in its removal. Care should be 
taken not to traumatize the mucosa while removing the pin. A special forceps called 
Klerf Arrow Smith forceps is used in these patients. This forceps helps to close the open 
safety pin first, thus facilitating atraumatic removal. 




X-ray soft tissue neck showing a closed safety pin 
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X-ray soft tissue neck showing open safety pin 



drtbaiu ^^^^^ 

■ 



X-ray soft tissue neckAP view showing a coin at the level of cricopharynx (Face on view) 




X-ray soft tissue neck lateral view showing the end on view of coin 
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If the coin is impacted at the level of cricopharynx a face on view of the coin is seen. 
This is due to the fact that Oesophageal opening is horizontally placed. On the contrary 
in the lateral view of the neck an end on view of the coin could be seen if it is present at 
the level of cricopharynx. 




X-ray soft tissue neck lateral view showing an impacted foreign body at the level of cricopharynx 




X-ray soft tissue neck lateral view showing prevertebral shadow widening 
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The above soft tissue neck lateral view radiograph shows prevertebral soft tissue 
widening. There is no gas shadow seen within the widened soft tissue mass. The 
cervical vertebrae clearly demonstrate gentle anterior curve ruling out spasm of para 
spinal muscles. Probable diagnosis could be post cricoid growth. 



X-ray soft tissue neck AP view showing radio opaque shadow in the left pyriform fossa 
area. Probable diagnosis could be radio opaque foreign body embedded in the left 
pyriform fossa. 



X-ray both mastoids Law's view: 

This view is also known as lateral oblique view. Major advantage of this view is that 
it clearly images the mastoid and petrous portion of temporal bone without overlap from 
the opposite mastoid and petrous bones. Both mastoids should be imaged and studied 
before coming to a diagnosis. Bilateral mastoid view will help in comparing the 
pneumatization of temporal bone on both sides. When one side temporal bone shows 
poor pneumatization when compared to the opposite side then the diagnosis of infantile 
otitis media on that side should be made. 
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X-ray both mastoids Law 's view (lateral oblique view) 
This picture shows: 

1 . Cavity on one side (green arrow) 

2. Sclerosis on the other side 

A 



Differential diagnosis of cavity seen in Temporal bone: 

1. Cholesteatomatous cavity: Radiologically this cavity will be surrounded by a rim of 
sclerosis. 

2. Granulation cavity: Cavity will show hair line appearance 

3. Operated cavity: Patient will give history of previous mastoid surgery. The margins of 
the cavity may be irregular and will not show sclerosis 

4. Secondaries 

5. Multiple myeloma 

6. Tuberculosis 

7. Eosinophilic granuloma 

8. Large antral air cell - usually bilateral 



The level of the dura can be clearly seen in these radiographs. This will be of great help 
during mastoid surgeries. 
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X-ray both mastoids - Green arrow shows cholesteatomatous cavity and brown arrow shows operated 
cavity 




X-ray both mastoids showing cavities on both sides 
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X-ray both mastoids showing normal pneumatization on one side and sclerosis on the other 



Contrast imaging of head and neck: 

Barium is used as a contrast agent. Patient is asked to swallow barium liquid; x-rays 
are taken as the patient swallows. Fluoroscopic screening must be performed to study the 
whole process of barium migration during swallowing. Specific attention should be paid 
to narrowing of oesophagus. Fixed narrowing is usually pathognomonic of Oesophageal 
obstruction due to malignancy / stricture. Narrowing can also be seen in the oesophagus 
due to peristalsis. This type of narrowing is not fixed in nature (i.e. not present always). 

X-ray soft tissue neck AP / Lateral views are performed. In anteroposterior views, 
barium could be seen flowing through both pyriform fossae via the post cricoid region in 
to the oesophagus. Oesophagus can be studied by performing a left oblique view. This 
view ensures that the cardiac shadow does not come in the way of Oesophageal imaging. 
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X-ray neck lateral view barium swallow 



The above image clearly shows failure of barium to flow through one pyriform fossa 
(green arrow), while it could be seen flowing normally through the opposite pyriform 
fossa. 




X-ray barium swallow lateral view 
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X-ray shown above clearly demonstrates multiple constrictions of oesophagus as seen in 
barium swallow. When such multiple constrictions are seen then fixed constriction 
should be ruled out. Commonly peristaltic waves (normal) may cause constrictions 
preventing barium descent. Hence a careful study of screening process is a must to rule 
out this normal condition. If the constriction is fixed then it could be due to multiple 
strictures due to acid ingestion. 



Irtbalu 
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X-ray barium swallow showing fixed constriction at the level of middle 1/3 of oesophagus 

This image shows X-ray barium swallow showing narrowing in the middle 1/3 of 
oesophagus. There is also associated proximal dilatation. This is the classic feature of 
malignant stricture of oesophagus. 
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X-ray barium swallow AP view showing constriction just below the level of 
cricopharynx. There is also associated proximal dilatation of the superior portion of the 
oesophagus. This x-ray possibly documents malignancy in the proximal 1/3 of 
oesophagus. 




This image shows barium swallow left lateral oblique view. Fixed narrowing of middle 
1/3 of oesophagus could be clearly seen. Probable diagnosis of this x-ray could be 
malignant stricture middle 1/3 of oesophagus. 
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X-ray barium swallow showing the typical parrot beak appearance. This is commonly 
seen in achalasia cardia. 




X-ray barium swallow showing irregular mucosa in the middle 1/3 of oesophagus. This 
is the classic feature of growth middle 1/3 of oesophagus. 
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X-ray barium swallow showing typical rat tail oesophagus. There is also associated 
proximal dilatation of the oesophagus. This is the classic feature of growth lower end of 
oesophagus. 
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